The resting 12 lead electrocardiogram and vectorcardiogram were reviewed in 47 patients with the Wolff-Parkinson-White syndrome (a) who had pre-excitation on the resting 12 lead electrocardiogram, (b) who had a single anterograde conducting accessory pathway assessed and located during preoperative electrophysiological study and during epicardial mapping at operation, and (c) in whom surgical division of the accessory pathway resulted in loss of preexcitation. The site of the accessory pathway established during operation was compared with that established by evaluating the polarity of the delta wave and QRS complex on the resting 12 lead electrocardiogram. The electrocardiogram was assessed by the Rosenbaum criteria (Wolff-Parkinson-White type A, left-sided pathway; or type B, right-sided pathway), the Gallagher criteria (atrial pacing resulting in maximal pre-excitation), and the World Health Organisation criteria (a composite of previous studies). The Gallagher and World Health Organisation criteria were derived from patients demonstrating maximal pre-excitation that often required atrial pacing. The present study was designed to determine whether these criteria could be accurately applied to the resting 12 lead electrocardiogram on which the degree of pre-excitation was variable. The Rosenbaum criteria correctly identified a left sided accessory pathway in 26 of 34 patients and a right-sided accessory pathway in nine of 13 patients. The Gallagher and World Health Organisation criteria correctly identified the location in only 15 (32%) of the 47 patients. The resting vectorcardiogram was inaccurate for locating the accessory pathway.
Locating the accessory pathway pre-excitation, or maximal pre-excitation, on the resting 12 lead electrocardiogram in patients with the Wolff-Parkinson-White syndrome.
Before electrophysiological testing, knowledge of the location of an accessory pathway is useful because it may be important initial evidence of multiple accessory pathways, especially in patients who have one pathway that conducts only in the anterograde direction and accounts for the delta wave and a second pathway that conducts only in the retrograde direction and participates in reentrant tachycardia (concealed accessory pathway).6 Criteria for locating the accessory pathway from the 12 lead electrocardiogram have been published.' -3 These criteria2 3 were derived from electrocardiograms demonstrating maximal pre-excitation. This often requires rapid atrial pacing. The use of such criteria to determine accurately the location of the accessory pathway from the resting electrocardiogram has not previously been assessed and forms the basis for this study.
Patients and methods

PATIENTS
Between 1976 and 1985, 47 patients (32 male and 15 female) with the Wolff-Parkinson-White syndrome met the following criteria for entry into this study: (a) presence of a delta wave on the resting 12 lead electrocardiogram; (b) presence of a single anterograde conducting accessory pathway found at preoperative electrophysiological study and confirmed by epicardial mapping during operation; and (c) loss of pre-excitation after surgical division of the accessory pathway. The mean age of the patients was 28 years (range 7-65 years). Eight patients had associated cardiac disorders: dilated cardiomyopathy and left lateral accessory pathway in one, atrial septal defect and left paraseptal accessory pathway in one, and Ebstein's anomaly with a right-sided accessory pathway in six. Four patients had hypertension.
ELECTROCARDIOGRAM
The resting 12 In 32 patients, three simultaneous channels of the electrocardiogram were recorded. These were grouped as follows: I, II, and III; aVR, aVL, and aVF; VI, V2, and V3; and V4, V5, and V6. In these patients the onset of the delta wave was determined as the time when the initial deflection was observed in one of the three simultaneously recorded leads. In the 15 remaining patients, the recordings were not simultaneous, and the delta wave was analysed independently in each lead.
VECTORCARDIOGRAM
The vectorcardiogram was obtained simultaneously with the 12 Vectorcardiography has also been used to locate the accessory pathway. In this study it did not accurately identify the location of the accessory pathway because (a) the vector was anterior in most (89%) of the patients; (b) the vector was to the left in 71% of the patients with a left free wall accessory pathway, in all patients with a posterior paraseptal accessory pathway, and in 83% of the patients with a right posterior or right lateral accessory pathway; and (e) the vector was inferior in 81% of the patients with a left free wall accessory pathway, superior in 83% of the patients with a posterior paraseptal accessory pathway, and superior in 75% of the patients with a right free wall accessory pathway.
These findings do not support a previous study that suggested a vector directed anteriorly and to the right indicated a left lateral accessory pathway and a vector directed to the left and anteriorly indicated a paraseptal accessory pathway. 25 The suggestion in another study that a left lateral accessory pathway had a 10 ms vector directed inferiorly and a 20 ms vector directed to the right26 was not confirmed by our study. ELECTROCARDIOGRAPHY 
Clinical implications
The resting 12 lead electrocardiogram is not helpful for identifying the precise location of an accessory pathway by published criteria. If such information is required, detailed electrophysiological testing should be performed.
